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(54) RECORDER FOR CURVED FACE RECORDING 
MEDIUM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a recorder 
exhibiting excellent adhesion of coloring agent to a 
curved face recording medium and producing a 
good image. 

SOLUTION: The recorder comprises means 10 for 
carrying a recording medium having a curved 
recording face, means 20 for supplying an aqueous 
Ink containing a coloring agent and resin emulsion 
particles to a curved recording face, means 20 for 
supplying a reaction liquid containing a reaction 
agent producing aggregate upon touching the 
aqueous ink to the curved recording face, means 31 
for supplying a cleaning liquid 32 to a mixture of 
the composition of aqueous ink and the reaction 
liquid before completion of filming reaction, a 
control means for touching the aqueous ink and the 
reaction liquid at a specified position, and a 
control means for supplying the cleaning liquid to 



the mixture of the aqueous ink and the reaction 
liquid before completion of filming reaction. 
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iT. 4>?ffl^h'^#kRJE&ffl^K^#J:££ 

S. MtC a*f4EIl OX(401 2tc^t4o^r. -f 
y^ffl's-y HSWJ-kRiEfSffl^-y HSWkft^ffiffl^-y 
Kffl«-4:S:*t4H*ft3?R*ji^-yF (tthh. * 

[0069] (c ) H3C0SS 

[ o o 7 o ] 0 3 tc^-r^^B/i^ieii^a 1 ii , r®» 

lEIM^k UT^ffi9 2^)ilM?hfI*ffi$:6peJ'r4gM 
L, yj<tt-f y^tt*&#S&VRi6J«tt»¥Sk ur, a 

[oo7i] ftf^wttt. 03 fcjjrfianasa 1 (4, e 
«a«*fflft#sk lto[hk^6 lk, >^ • mm 
■ mmmm sot **ti. y? ■ mm ■ 
ftf«K«t&¥«5on. Aytm^-vvmtmmm 

^•y KSP^k jit^ffl^v Kg|5^k* ? -^k$ilT^I> 

3^ii^-yH Ay?, mm. Ri/m 

mft^vV) 2t. HirlS 3 Jg*ii^-y H2t*Jlt**^ 

m-r&ztwz&A y?isjL-s Hmmm5 it. 

H?ie3?S*a^-y H 2 $tM y^ i/'i y ME»»fl|5 1 

Sr. *m5 3tc4oa«a«) (^eugco^iS]) 

k<7)T# 5 5 2k ^^-O. 

[0 07 2] WIE3?Kftji^-yh*2KtJ^T, -^y^ffl 
^•y RJBJSffl^-y HSB^\ aWJfef^JKffl^ir H 
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# { t# h . <mmm^-y vmfrui. mm (mi 

tf. *) 

[ 0 0 7 3 ] 0 3 lz9fs?*%BftV>mmW. I Srfflv ^T . 
[00 74] t-T. EM66 6 lfcfc9 2*ttiIU «6* 

a. 3^ftjiA..yK2*^ »ettftffict{(t&ttieiMa 

WOT* (fciUi. "9 tSHcfiv^fflB : fi^7J 
l*KcWLT) tcftgt&J: otcHg-f !>, ®$k&6 1<t) 

T. tftie«fi«<7)TSBIB36>4.W9JS:BIB&t4. 0«k&6 
l*MlMEU:i:£%-C. 0IEall'$5 3 tcj; 0 , 
/M^5 2*BH6Stf« 3jRftii^-/K2S-. BftgEK 

[D$E& 6 l OmfieiHtei: , 3?fc£jl^7 H 2<*>fflE»«l 
fc£P)Sl£-£&a { <^ ffi9 2 0feie§li«ffi / v*14^>- 

7. rusk, a^a»»**««-6. 

[00 7 5] 3»B8l^-yK2fcfc*t&'f ^ffl^-y F 

cot-. *tt4 ^a<«is»ifitettte**tf:flL **>±£ 

t S 4 RfcJW#*4ivC ffi9 2 DttSfttft 

[ 0 0 7 6 ] MEcOi; 5 lz&9 2<n$m&$fcthi%& 
Ktt, fi&9 2WT*i53&»^iE««fP*BIH&L. ±*Sli(c 

mmmmmzTiriztiitim i . m 

\tm h if. *tt-f v 9 b KfoMt tz± h fflKRRtm 

ylzftWiS-lKcW^ThZ. 
[ 0 0 7 7 ] £9 2«tME»*ffl^«D*tt4 y?BtXf& 

[00 78] H3 JlWCtt. 3M*il^7 KlCft 



frftsftTv^ • mm^-v f (2mm^y 

H ) fc, ^?Sffl'v7HJ:co2oc7)^vF^^^Sr 
fflv^ct tT"#£l. *tt-fy;^7 F 

iRJfrMfK7 FfcffiiMffl^y Hi<03o^7 FO 

[007 9] (d) H4<7)©« 

[oo8O]04 fc*-r*«Hjkoie8t£B 1 Rfsje 

t**0. IE««ftfflft#Si: UT, JtttBNE^IS** 
L. *tt^f y^«»^aatfR«»ffi^Si: Lt, 

[008 1 ] 04 tsrnafl^B 1 tt, 0 

2 Cip LAGNia 1 CiJ^T , L 
t, ttaa»* f BjffiT, HUBBB^fiffc^v^lHiyX/P 

3 3 at>'-^?f WUm^ 3 4 1 ft I X . $ fifcftiWB 

(i. 02U*t1B«i:|3Ib«JS*^^4. mrl£7j<«3 1 

«±. «*fflftfsi ocot^ (miimizmix) 

lfiRje?Sffl^7 F4 3 ^^?S2r il^-f I) R{5^«^«= 

[ 0 0 8 2 ] 04 t*t*«W<o|EiaiB 1 Srffl^T. 
fe9 2<0^BW1B^>CII(llirf««^Ctt. 

[008 3] i-f, JfEHJSftl 5a. 15b^J:0. 
IE««*ffl»*R 1 0 ^JfMseiUSKttl 1 4 tcffi 9 2 £E£ 

it ) 7)<ti3 1 mmm3 2<nwz&mz> «t 5 

(C. £9 2£iESt&. tt^T. Jytm^ y F4 2& 

[0 084] -iy^m^-y b*4 2WRJE?BEffl^7 K4 

7 F4 2*»4><0*tt-f y^OlS^i: . RJtEJgfflA.7 K4 
3 *>feORItSSO«*& t SHttfrti C fc t J: 0 . ^ieij 

^7 H4 2RTSKmm^-y F4 3*<. 
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noma (uuwr. ±mw) -unwa (mi 

(4\ KBM) JfEfiMWll OC 

aft* wHgen 1 4 Rxsm 92*. Bffi«*«f»t 

K4 2SVKJCfSffl^-y H4 30)ttKSfltiBUi 
(^EPH^i*)) fc. «KGMEttl 4 aVfB 9 2 (r>Mi 

£9 2^MSeii*ffi'^*tt4 > 7 RISK 

[0085] 4 y?m^v H 4 2 t£j6?8ffK-y H 4 3 
£(4, filf><7)afia«)^r&]i:WtC#S$fLTV^£7) 

[0086] mmmmiz?m4 yt&vsumtftt* 

Uj£9 2(4, Jft^tEKg (^EpJ<O^I*lX{i-f-<?DaW 
14 ) L T OT\ *tt-f f 7 &tf &6»>W* L fc* 
I£»«ffl<4, ft*KT#(::®TLT, TtftRttfcfut 

«9t$*l6. <! o LT, »»»3 2*>ftsfflfc:J:'5itKR 

[ 0 0 8 7 ] £9 2WttlE»«tB^<?5*tt^ yfRVR 

fcSfcT. S&9 2 S:7K«f3 1 JttfT, %<0t£ffi. 

(4, ®%%®m® (mm, xr-v&mmto 

[ 0 0 8 8 ] £fc , 0 4 TSS*JB«Tli . 66 9 2 afflfi 

3 2 tea at itzimx-mmft 
m^n. mmmmmz><wzm^x . mm. 

Ml 4jWlef JM0fcife?M<3 2to§« ITV^ 

^IIM?M1»BAM y?ffl^-y F4 2SVTOSffl^-/ 

2 (cj: SSimaat *tt>f y ? RVRfcW.<7)&f&i)LW.b 

[0089104 Xyjktmmzti^X t> . 02 T'^tffi 
ttfcN&HC, 4y?ffl^vK4 2i:RJ!SMffl^yF4 3 

[009014*:. 04 li. *«3 1 F*]0 

3 2 &8T L 7|< 1 1 £ d b tfX't . UK . 

LT , *»3 1 tftit. aftflKOiWS/ 

K4 2(4, 7Ktt-f y^DidJffl/\.y KSSrtff-i'f 



[009 1 ] ( e ) m5<r>B® 

m. wmmmmtfzxmmx'b*). mm 

♦HBJWRjWBBBBlt* 4JB«o 1 0 5 1 St. 

[ o o 9 2 ] 0 5 t^-t+fiiBoiefi^a i n®^ 

t. EcaiitjTiffi^'f y? • RSs»tttt¥S2 os-fi- 

»i.^rti^^«^#S3 o «rirrs. 
[0093] miBiaffi«it#a 1 ou. AM^f*^^ 
s«a^ i6t. -e^«B^ 1 6 w±ta»»9 1 
5et&fc»oHj6ji 1 7 fc s-iftf . 

[0094] lufSaa^ 1 6<7)±1jMi. $SfWl2 5# 

[ o o 9 5 ] nriei«ftt2 5(4. wmmz's. 
\mmt^W£ 2 rxvmt vyy26&, 3ba.zmi 

tW. t%bh. '&my?2 6a«, |$27a, 

2 7bfc<fc')3mS<iTJ30. **2 7a, 27b(4su 
teS^W2 50{|i|®lc. £J*tt2 5«lfcfri»HcW«:? 
•y^ (H^-fr-f) kK^LTV^cOf. atl'jy^'2 6 
a<4. i$27a, 2 7 b*>E|»Cj: l )^«ll2 5Ofl0 

-*Wffi«yy/3 6aJi, tm37a, 37btJ:0 
S^^ntfeO. t&J&3 7a. 3 7btlWIE*flrtt2 5 
»flliBfc:R»tfc5-y^ (0^-f) kK^LT^iw 
X\ affl'J y/3 6 aii. **3 7 a . 3 7 b^mz 

«t o s^w 2 5 <7)(iffi fa t m%mm it'nozt vx- 

[0096] t£fg'jy7"26a, 3 6 &coitl?ti<?)1H- 

auy/3 6a<o^Brffl0#!i) . ttifticomz 

(4. BKU y^'2 6 b , 3 6 b*\ ffig'J y/2 6 a. 

3 6ac7)H]0^11]!!6TO^^2 ! 4fLTO|>. gC. m 

iK';y/2 6b, 3 6 bcotmm&frhit. *ti*'ti& 

mt$28. 3 8* { ^tiiLTfcO. -til^atS#2 8. 3 
8<0Sfc*«fclIJgA2 9. 3 9 8rfllli-C^4. 
[0097] ME^®«^2 9 , 3 9(4, *tl*tim 
V 24, 34£S5£LTV^. -^<7)C*^f2 4(4, -f 
y^^y^ (BKHirt) frhco*m yfrntitVnt. R 
mm?y? (HSW) *><!>ORj6«tS:. S8MT2 4 
^jfeSHfciRftfe-f y^ • RJClKffl^-y F 2 1 (Ctt^-f 
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ft. i>o-H<om t g3 4li. m&Htnty? (0 
ft. 

[0098] OhO J: o C. wflB-f y? • 
»2 Oti, ffiffi-f y? ■ RJttfKffl'w K 2 1 . 4 y? ■ 

%.mmm ! g2 a . ^-^m v ? ■ w.%M&w%2 4 £@ 

JTTM y? • RJfi««IMflBW2 9 . *OH£&2 

9 i -r y ? ■ RjcjRtt^ffliaiE'j y/ 2 6 b *a& 
9 ■ mmmm'm writ*. *<nmz y y? 

2 6a£$f$tft$«2 7a. 2 7 b , &lA£<0&$2 
7a, 2 7bSffi8BBWT«CSfW6Sl«*2 5i:S 

&A/t'&ft. 

[00 99] H*K. MEi!fe»«flttft#a3 014, ffilE 
■» K 3 5 . ft»»[ffi»MP 3 4 . *<t»M« 
IMP 3 4 £Ejg* &ifeiMltt*&*il5££ 3 9 . 
A 3 9 t m «flMMfffllBK 'J y ^ 3 6 b fe **W 6 
ai*Hl3 8, -toeHgy yy36bSUftt l>ift#?Sffi 
^tfflffifl U y 3 6a. ^<7)ffig 'J y ? 3 6 a ££f$ 
•fft(#3l37a, 37b, aW«M3 7a, 37b 
£ttffla»^tc£ft* *$ft«2 5 fe fr&X/C&ft. 

[oioo] mi^ y? ■ Rjcaffl^-y h 2 i (4, 4 
xm, Ay? ■ w.®m^-> V2i<n4 y?m^-v k 

Ji, JtfeJWfctBIBx-e/i/^a yft?feyJ<fe£-a- 
tf*te4y?S:flWfr*4£ ifc. 4*y? • 

KJEiBM^-y H2 1 OgJE&ffl^. -y FSMHp&UU ill£ 

tf RJ£?ffi * ftlfrt !> £ fe **T # ft . 
[0101] liliE-f y? • RE»tt&#K2 014, 4 y 

? • Kmmmmmmk') y?2bb # niets z t 

t*27a, 27 blci V? . K 

mmm*®m'<£WJ y?2b a*<±T#i*] (a^*r&i 

TTfftffl (•*•**>*>. JbT*l*l) ^ttflfflWA^IIifc 
TJ>ft. 

[0102] «rie«»fS«ift*R3 0(4. 8Mffl^-y 
■c* i. . *fc . 3 o (4, wttf§«5 

ffl@K'Jy^3 6 bffitetSItlcJ: 0« iKr«2 5 
SrHHEHkUTElEt&ik^flE-eibO. UM>, ft 
S3 7 a. 37b£*VmmmZfStm&BLVy?3 
6a#_tT2rW («J*I*UCBLT) t^iJrt ft .1 fe K 

#1*1) ^tt«»«OT8BTA*. 
[0103] 05 fc***»^IEtti6a 1 fcffl^T , 
aitS 9 1 fcfctt*H«»9 1 aO^«*B8^E»Sr 
H!ifrtft*§££!4, Witf. WTO^If £fOT-fft.Ifc 



[ o i o 4 ] t-r, mm9 1 smtisii^a 1 o<o« 
je-r*. aw»9 iwit««sr. £ft!»2 5<7)ii 

g^gp 1 8 fci«g l/C . 3:Pfl42 5«fi««:*J&r4. 
[ 0 1 0 5 ] Mwt . y 7 • RE^M'-vy K 2 1 1\ 

iOtS^fS^fifS) Cfia-Ti-tot, t(*2 7a, 

27b(cio^y^ - »e»fitt&*ffli£ffl , J y?2 6 a 

6J:3C, ftil37a, 3 7 b (c X OaiMMBMBBffi 

at y y^'3 6 a^eatps-f a . 
[ o i o 6 ] 4 y? • euGaoiMFMae'J y^"2 6 b 

OHHEtlJ&L-C. ^ y^ • RlC«Effl^-y H 2 l^His 
-f y^ • RJCJftffl^'y H 2 1 *>fe<0*14^ 

comz. RmmzMmmiz&teitimz, 

m^^Zr^ y-7 £ffif&t4 i fe t>"C* 4 . HflERJB 

■c*tt-f y ^ fe eb« fe a « WMU6*«^ 

[ 0 1 0 7 ] 4 y 7 • KJGKffilMFffliatK 'J y^"2 6 b 
*UHII£L, -<y^ • RfE^ffl^-y H2 

l^imssL/ife^^t-. -ry? -RjcaEfflttauy^ 
2 6 a^±*nuaweaaKf»t»i6***w tizx o , 

>f y^ • RJCjffiffl^'/ H 2 1 £±#fflK#fl£iH . W 

<5>, a«*9 1 «»ie««ffi^<o*tt^ y^&tfR^ffJ 
<\&mmz\9\&inthzbiz®tx, 3 6 0- x ot^ 

«rv^««»t- ^fi'MHllES j£^(*1^3 6 0° 
J: 0 1 ^=Sr v tf! JKfttGME S * ft 3fflB •) ig-f i fe tc 
J: 0 - ft i fe ft . 

[ 0 1 0 8 ] A y? ■ %.fc-Mm^v H 2 1 ff)±U^<r> 
®W><7)@:X\ ■mfcft'^-v F 3 5 t> , 3 2 $rft^ 

Lfcsiessffi^^at 3 2 *>m $ ^ft . c 
o ix, mm3 2mmzx *)&®%&tfmztL. 
sfflfcWftWRfcSft.* . 3 2 tzmz^ix 

fe*<t'#ft. 

[0109] mtaoj; o 9 1 ^l£ili^^SI£-rft 
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mmwmmmm z tu£W&*> & 
hh. mmvuixmh mm±.iz. km y 7x1*% 
im<n-ii<n#-tfi8fBZtix^i> t . len^-ys-® 
mti mmm 1 1>\ *tt a v ? 1 %.mm 1 t 4 i & 

E»/<* - v ClMf £4£$rv 4 . 

[0110] SEWS 9 1 <9ftfeS*»ffi^*tt4 y 
tfRJSfflWflWto&^TfcTU JSC. &#?&3 2k?)« 

«*%7Lfca-r. aw»9 is:, *a>**itfii-4.i 

*9ai#R(«itf. xr-«&wtxJ4Jrtft) £4 9 

[oiin msx-^-tmrnx-n. a ytm^v vm 
i rjkrhk -y h aw k ftt i^4 a vt ■ r 

tDiSffl^ v F 2 1 CfUT. *tt4 VtW^f KkRJE 
?fcflK»/ Kk<7)2<N-y F<?mfc-£;bHt£$V">4.Iki>T- 

* 4. -r y? • RjssfflN? k 2 1 t-mmm^ 

•v K 3 5 k fcttiT . ft»t&0 1 0 JUi 

01 2 Kip-fid fc. ^y?ffi^7F^#kRJ£$JfK 
•v h'»#kgfcfriKffl'Vy K*#fc0tHMfcSiVtVi4 3 

/SSii^vK (t^*>, yMi-fy?. ai;a 
MfflN7H) *ffl^4,rki>T-#4. 
[oi 12] «r*», Krie^f y? • Rjeaiffl^-y f 2 1 

»s*-r*>f vtitx •■/ hmm^-y k *«. 

Ui. y^WWH^? H«aVRJN8MHiffl^9 
FgBSrWf 4*ri/-#^ -y KT*4.I k* { T£ i. 
4 fc . W!Eft»«ffl^ •■/ K 3 5 1 , mWAiUm^ v F 
«**-r4-f ^xi 7 FEJ&fl^-y Kt*4*\ *& 
Ui. 8t^JBWStffl^-y Fg|$£-£-f 4xru-#ys-y 
FT'^-Ik^T'^. 
[0 113] ( f ) 

tttsft #s t & se cjiij*>»* £ si e iz*? . 

[ 0 1 1 4 ] 13 6 tcS-f*«B^IEflasa 1 tt - P» 

eiuxflck ix<7)m&9 1 mstftm&momti 
mx-h*). mmmmmtix. mmrnm® 
x\ m&mm'fTZbz^mGimmGi. mi 
ytmmmmmmmt ix. ®&mmm 
mx\ ttaa»«rff**)«rv^*tt-f v9mzm.v%. 

[0115] flftfiWUi. 136tc^t*^ B ^K$*^a 
1 fi. ga»*E(Mfltt#K 10k, -f y ? • 
R5 2 0 k . aM«S^fg3 0 1 &*tt. 

[0116] nrieie««ftffl»#a 1 oti, T^raat 



Tfco, L^t, 5»wi2 5 cDwxmzmmmtf^m 

collie 5-/? ( Htf^T ) tfmiX h 0 , 

?tK^t6W52a, 5 2b*>l5IMail 9JS 

[ 0 1 1 7 ] 4*:, mm-znm sowaroatcji. h 

«i, EHE'J 1#', Mie3fc^t4 2 5 ct>[h] 0 H]«e^I 

li. a^#28. 38*^ttJLTfcO. ^n<5>j«S»2 
8, 3 8(7)5t5gaitC[l^ft2 9, 3 9*«iTO&. 
[0118] HulE^[l5gM2 9 . 3 9f±, **l-Wtflttt 
«24. 3 4t@^L-C^4. -*-<7)ffl^«=2 4(i. 

[0119] IXhOct o C. >^ • SiGJKtttt* 
R2 0(i. Me^ ^7 • KJEfKffl'Vy F 2 1 , -f y^ • 

summv2 4 , ^w^f y^ • mmmfS2 4 m 
fcth a y ? • RjeatttJMPHsa 2 9 . 2 
9tnn£'jy^5 1 t*m&-thmm28. *<nm> 

[0120] i3]«t. iWBft»aflWft¥S3 oti. file 

ft^fflffl's t F 3 5 . 3 4 , fO^^vgf* 

l&l : 3 4&[a^4a^tt^l : llSfl3 9. *«HBE 
&39b®KV>?5 1 kSraa*-f*jtB»3 8. 

[0121] ^fc, H6tC^-ri 3iC2*cOffi^l : 2 
4. 34J l-3W[iH6»jy/5 lTH3&tSffcb9fc. 

1 o^'oSiJ/?cOIH!|fe'J y^TSIS-f id k t 

[0122] luieo^ y 9 ■ RiRRffl^-/ F 2 1 (2, 4 

TfcD. -f y^ • RJEfSffl^v Y2\<r>A y F 

tr*tt-fy^«rtt»t4ii:^f**. 'f y? • 
R^ffl^ y F2 lOKJEfflffl^v VtMMPbli. mile 

7^ y^ kt^ttTs t'mmtktzviKmmt'k 

[0123] ia±<0J: 7 C, ^ >^ ■ RJGffifttt^S2 

o*i. ®m,')y75 itm&tizkizx*) , ^m2 
5*®$mtix®&t&ztmmx'hz> (fit. fi 

EESEttk^T^^^lfitiffip^v^) . [3]^t:. m 
iM8ftt&#K 3 0 li. E](E 'J y / 5 1 **S<g-f 4 Z k tc 
4 0. S^f42 5$-[HeiikLTII]!K-r4^k*^f 
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hh (fit, mu®w»i^mfo^cn&m\sfih% 

[0 124] 06tSt**BB<Ol2aaJll Srffl^T. 
aitS9 1 f:*}lt*H«S9 1 a^l-dimffi^ieflS: 

[ 0 1 2 5 ] 4-f . H£3 l 3 J: 0 , iEUaSEftffl^ 
R10*>*»»1 9tc. aitS9 l£E5£tft. <Kfc, 
M52a, 5 2b£!s]$E$tfTfc#a51 9Sr#ffijS 

tf, 4 ■ RB«ffl^-» k 2 1*\ mmamzm 
&mamw<r>TW -e^u •? tsetses 

3) CCfiSL. amSffl^"/ F3 5A\ 4 ^7 • RJEiS 

aits 9 1 <7)®fc&w.mm-th . 

[0 126] @ls'J>-^5 1 2-EiSLT. ^7 • RJS 
tftffl^y F2 ltf)IIHK$:flfii&3-ti\ -fy? • RjfcifcflK 
•y H 2 1 *><i<0*tt-f y^atfRiEfK<Ottl&*B8tfeL 

T'#ftU JbftUi, f^Mftt. R*e«S:a@E»SBSt 

ft t £ £ t $ ft ftT nifcft . a 

tSi. <g£RlEa<ig#ft. 
[0 127] m>V>?5 IAUIUIkU 
t. 4 •Ri6«ffl^'yF2 ltflEIIEWrfc,:* 
T, #$5 2 a. 5 2bfcJ:i9fia*»19*T*rtI (11 

aitS9 1 «rT*mK»US*4. feJlT. OTta@$E 

bT^^mti^mzmmL^h. aits 9 
ft. 

[ 0 1 2 S ] 9 1 (i. tt*(cftT***>"C. *tt 
-f y^.Rt> : 'R£-^$rtB»tftfel^*Eicii, 
^7 F 3 5A»fea#«3 2*<fiWft$ix, itJ&RJEtflSit 

[0129] aits 9 1 cr>mmmm^7m^ >?& 

mmmz{mztitzmm9 1 cotfete»«^ffi^ 
3 2 1 ««! L7t t aits 9 1 s- , 

[0130] 06T^rffl«-CJ4. H»» 

(Baffle 7 F 2 1 tftiT. *tt4 y^ffl^ y KfcRE 
Sffl^-y Fi:<7)20£7)^7 VOm&hittm^&Zti, 
?* ft . 4£. >f V? • Rfl>»ffl>Vy F 2 1 



^ y H 3 5 fcOiffl-^ibitCfUT . 7££tft0 1 OXli 
01 2^tJ:5 : 5r, 4 v9Ww FSBfl-fcRtSiSffK 
y FSBtffcffiftiSffi^y K«ai:#-tMfcS*lT06 3 

#«fflN7K) £JB^ft,Ii:*>T£ft. fcfc. ME-f > 
? • RJSSffl'vy F 2 1 »i, 7Ktt-< y^P±iiiffl^ y FSB 

ai^R^ttaiffl^-y F^w-tft-r y? y ne» 

ffl'Vy FT'#>ftA\ £>ftWi. 7|<tt^ y^iftSjffl^ y F 
9&^RiB?SiB»ffl^ y F SB «r * f ft ^ Tlx -tfy^ 

yx% ft c: t * . 4 fc , miea?*affl^ y f 3 5 

t . ajWRttitiffl^-y FUStti-f ^i"'x 7 FEU 
ffl^ yFt'$>ft*\ Aft^ti. H»& 
ttW71/-«'^7 FT'AftClt^T'^ft. 
[0131] (g) H7<0.««? 

miizmt. 

[0132] 07 iZifst^ftWcommW 1 (i, RM^ 

»i Lx^aitS9 iaiiMttMiftm*iwr*-* 

[0133] AKttKU. E7KjjrriE«a61 1 ti. 0 

6i,z^uzmmw.i iza^T . ®timtfi*n&?. a 
[0134] 07tc^-r*%B^ie^a 1 fcjflwc, 

aitS9 ioWB«ii^Ei»t«llrt-***{c{i. 
[ 0 1 3 5 3 41*. H^m 1 3 (c J: 0 - CfftttfMB^ 

m oo»»«i 9K. aits 9 1 sriis-f 

#$5 2 a, 5 2b*EBE*-»i:-Cfia<MS19S:81DS 

■tt. -f >^ ■ Rjs?stffl^-y f 2 1 a*. ttiaaaaBfcfcw- 

uftBtcSrfti aitS9 1 ws^fia^iisi- 
ft. 

[0 136] ENE'jy^SlSrEHELT. >^ ■ RJE 
^7 F 2 1 «>E«KS:H!Mr3-ti\ >^ ■ RJCaffl-v 
7 F2 lA^<y)7jctt^ y^&VR«3R<Ott»ftSrBBJ»L 

t. sie»«R«W)TJaA»<aepei«:BPi«w«. ^Ka^y^ 

fcttC. *^)*tt-f >^<7)±tcR£«5r(^-rftit t 
T'^ftL. AftvMi. f^Jfitc. Rl&iS^ttlEIHinc 
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■tit. i. 

[0137] MzmMtek&A y?&VBU8MHm 
*il4. 

[ 0 1 3 S ] £9 2WWE»*1i^*tt'f f?&tfR 
fc&T. ait» 9 l£*»3 1 36»4>gi* ±»fT. 

[ 0 1 3 9 ] 07 tStJBWTtl. 4 y ?ffl^-y 
tRJEflSffl^y Kffltffctf-HMfcSivC^ft-f • R 
iDiftliK-v K 2 1 tcfUT. yktt-f y?M^-y KfcRfc 
fm^ "/ H fc Srffl^S ZbhX'Zh, 

1 0 1 4 0 ] ifc, Ea7C*-f3B«T'*l, *^f3 1 
ifcft?S3 2^oS7j<i:t-|» l Ii:* i 'T*, SC, H£&ft» 

ry) &m^zbi>X't<&. miAy? • RJS 

K 2 1 tt, *tt-f y^ttJiJffl^-y Kg&RtfRJE 

mmmm^y Ym^thxrv-f}y^v ht** 

[0 14 1] (h ) 

m msiz^t. *tt-f y?m*fk. r 

4 A 5 . iiUi**W8:IRj&*-4t.WWi'Sr<. QMS 
*4. 

[ 0 1 4 2 ] 08 £*t*ftgalBI!£n 1 P5fiS^ 
i&MKfeJ: tTOfS9 30iJltl*]lllSlffl9 3 afcEPBI* 

mwx$> *) . 0 5 (c« ufc*«BBiEa«i i fc h«*> 

2 5 <OT*Ji»fc: . SMI 9 1 fc ilte-f I. fc*> 
£7)JUS4iSSP 1 8£fl|je.TV^V^tf>*a<, 05C:^U: 

io. -r y ? • w$M!m&k2 o . wmm 

[ 0 1 4 3 3 **:, 08 fc*r*f69toiE»§6H 1 Srffl 



Wt. ffi9 30l*liMffi9 3 a ^cOE$f£||fi&-f 4^)111 

[ 0 1 4 4 3 £1*. 1 71ZX 9. EM«Mitt¥ 

SlO^0tliK^16tC. (§S9 3£IS5£-t&„ V 
? • RJBfSffl^-y F2 1*\ tttEfftftn(C&ft6tfc£Jt 

*t4J:3fc:, #$2 7 a, 21b\,zS.*)Ay7 m> 
«flttMfffltt«y >?"2 6 aflffif £W8U R«K. 
ifc#?fltffl^-y K3 5d*. 4 V? • RJ«K-y H 2 1 « 

[ 0 1 4 5 ] 4 y? ■ W.Wm^ -i Y 2 1 <OHH£SrBHtt 
-f • RJE?Sffl^ y F 2 1 A^OtMSH y^S 

SrBI»frf6. t5KRf5^4>(cli. *!&4v9 t««rf4 
h«*^^^t$i+4RJCfJ^SixTu|.^. ^9 
3 tf)«ge«*ffi±T*tt-f >^ t Rl5?Si **«ttrf 4 
k. «RRie**iBC4. 

[ 0 1 4 6 ] 4 y? ■ RjCffiftlMPfflEWEU >?'2 6 b 
*Umi6U, filtttoT, Ay 9 ■WSm^'>Y2 
1 ^ 1 ®ti Itz t Z bX\ A y 7 • RJCffiffl^ 7 K 2 1 

k t zmmzm <o m i t> , m 9 3 comi e^ffi^ 

^tt^y^Rt/RffiffiOflt^^Htet^. ^rfc, 010 

X'ii%<-&ftcDfrX'bh®-&izii.. ^y? -m> : m 

^ •y F2 1 5r --H^WmVM^ *khZ b izl&z. 
X . 3 6 0* J: 0 t^=Srv^0E<ftt-*i&i^|Hj(E$^ 

mzmmzbizxr). xwmtiam-tiz.ttf 
r*4. 

[ 0 1 4 7 3 A y? ■ RJC&ffl's-y K 2 1 0±^TI*J^ 

mmx\ m : m^-v y 3 5 1, , -3t?f?s 3 2 sei^ 
l&#4>. Jbjitic8it4^c. *tt-f yimfW-fc 
mvm 1 ?zmmam<\mm 3 2 s *u aan 

BB*HE3liS*l. 5Sll^)iS* ? ffM$^4 5 %j*«3 2 
(0 1 483 ^9 3<0«IE»*ffi / ^)*tt'f >9&V& 

m?>mw£x®7i. mz. mm3 2bntmtf 

SM^t4^ttT'*4L. aSfcfc** 
4^tt,T'*4. 

[0 1493 08T'7r:t®«T'(i. yj<14-f y^ffl^y K 
kRBvilffl^'y h't<7)2^7 KcOffl^^-ti-J-fflV^I,^ 
tt>T#&. 'f • RJC»ftffl^»y F2 1 k?5t?? 

«ffl^vH3 5t«li***>1i:tftit. ttJttiHl 
OXJ401 21^^-4^^. ^y^ffl^»/H«BWtRffi 

^ism&'M^vY ymA y? . mm. 
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[ 0 1 5 0 ] fcfc. mi-iy? ■ BUffiR^v K 2 1 

^te, 7ktt4 K»2W r RJEfflMHSffl'vy 
* . *HBft»?ilffl^ 7 F 3 5 (, . ft^jRttdiffl^ -x K 

[0151] 08T^t!B«T»i. *tt4 y?&VRJE 
Zit&Zb t"C*&. JEfcte. 7ktt^>?&tfRJE${* 

m^ni^nft 1 * * - k i -c « h . 

[0 15 2] ( j ) 09?>!88S 

B9K*1-. jtfrwtte. m^ytrnm. mm 
i*#.(*ti^s^?i»st'*, mm . sib 

[0153] H9 (£j%?^9JaeiH*K l te, EIMR 
*ffl»¥Ri: LTO@iE«m6 2 . RJE$ • 

[0154] mt<m%m<r>4 • rjeesr • mm 

&#R5 Oil. 0?^7 KSttiRjGiKffl'vy F» 

^■y h (t%bt>. a v9 ■ mem ■ -mmm^*-; s> 
2t, Me 3 m&m^ 7 k 2 (cfctei.&'s -y k«$h=* 

<F>X%hA yji/x -y Ff£S§«gffi5 1 1 fcfctr. 
[0 1 5 5) ffie3fKfta^'y H2KtJ^T. 4 
^ y RJCSSffl^-y FSMh Rtf8»»HK-y F 

I). 4 V?m^-v FS#A»4>te. ffe|l|t®SIX7^y 

*. Rieaffl^-y K«#a»&te, miE*tt'f y^tmm 
hzt ftx'% h . y F«#*>&te. a»» 
[oi56] Dtremigwi6 2«, mknwm* 3 



a, 6 3b. 6 3cK c fcoT. EaMflHfcfc LT*SR*9 

4*\ jftxttfflttttrciewrrict^f**. Gitctgfli 

6 2tJ. titCttftfeilfclMR (#*L<tt4ffltLh) 
<0IB»*6 3 a, 63 b, 6 3 c SfWWL^feHMBS 

H 2 ^ttttj \ . y F ofiUCfiS $ -ti" 4 d t tfX' & I) . 

[0157] 09 izTfi-rxftwcDimmm 1 srffl^t , 

[0 158] it'. IEW*6 3a, 6 3b. 6 3c(Cj: 
EH6»»6 2t:««5 9 4 *ilJgUoa. 3Mftl^s 
•y h*2**. «E»«iiiCt5tt*aie«ffl«OTffl (** 

«*9 4 0EH6BBttfc»-ti:T. 3«*a^-yH2 

A^coxktt^y^, RiBfs. Rx/mm^im^mHit 

M(C 3 ffi^3i^ 7 F 2 <nmz®M ZithZtlzX*), EP 

U a^*^$ill>M(i. ^■^IEIIffi* i »(*6 3 
a. 63b, 63 c ttmiK^XolzmWtZ. . t 

as^r^va o tetnmbzk mtL^.^x. 

- rto o t xktt a v 7 b sum t-mmttimi, 
mmm%iz-£htt*mtbzbm&L\^ 

[ o 1 5 9 ] m9i,z9fkt^m^tmmw. 1 k*j 

v? ■ Kmm ■ mmm*%5 oz^ttiummiz 
i-zzktfx-z, mzu, tm$Lm.m&&ffl%2Lt 
u a v? ■ %mm ■ mmimm5 o mmmz-t 

IzbtfX'ZZ. 

[0160] 3?Sftji's-y HtftiT, -f^^ffl 
V/Ki SJCS5ffl^ 7 H t y K fc «0 3 ^ y H 

■yHJi, y?y'i7 hteiJtffK'y HTASA», *>4^ 
U. y YX'fohZbtfX'tth. 

[0161] (k) 3w&m^-v wmm 
*%,*n<Dimi&mzm^zbcDX£&, a y?m^-v 

RUm ■ ffiJMSffl^-y F ) O-JBttSr, 0 1 0 tc^-T. 
01 0 te , 3 ?SS it a. y F 2 X/Uffl $• «s« t ^ 
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[o 1 6 2) 111 o^t3M*a^-y \ ( 2<r>sX)i>m 

JWKffl y X/HE 5tA»4>*6.*y X;HtoEg{i . a 
msfflyx;«5*\ -fy^fflyx^ 

ffi 3 k RlCaffl y XvUffi 4 k OH ) fcffijf L&V « 0 - 
[0163] -f y^fflyX/Pffi3tC«i, -fin 

k. vHfy^'f v?1to8M**Wto1-hH£y94v9m 
JX)l>3bt. \sTVAV9mM*ML'&'$h'sTV4 
>?mjX)\>3ch. 77 ■■/ 7 4 y^ffiStofcttHJ-fri 
77^^717 X/U 3 d k fcUMt 6 i k & . 

x/l-s 3 tiwt & & y x/uoft&tfEWi . 
Kmm y xuffl 4 y x^m 5 cti. -en 

■fit. RJ6»ffl y Xyi/4 a & tf ttttftffl y X;U 5 a #f£ 
[0 1 64] 121 Ot^ff 3«S6B-N-y F2fcJ:Si5» 

^mmi uzft^xmrnh. 3mm^-vY2\t. 

)\M3&&;X)V3a, 3 b, 3 c. 3 d^liSvWi 

jwitai $ <t , R«ssffl y x/hb 4 nsxsm y x 

[ 0 1 6 5 ] £?>SI 1 WBW**. ttlBIHtiBiC^ 
RJKR) *>ttiB*>*«:ISifcU RUSK (XI4*tt>f y 

? ) <3tta}&tfftfr«^ttffifc*»i"f . *tt^ yy 

I). 

[ o 1 6 6 ] at . 3 mm^ •? h 2 £ . *epqtw 

3fri*lfcf5r5£EK£tt#»3tf*. ;<OBr^e»i. Rtc 
ttRflWSrflWW-* i k#T# iBttfflS-f S. 3® 

o fca . ie»«* 9 0 ±**ep p -e^-r t 

a. 3b, 3c, 3dA^li«-*tt-<f y^tfttffiSil. 
RJ&TSffl / X/Uffi 4 <7)Rj£$ffl y X/U 4aH \m$M 

tfntai $ ix , -mmm y x>vm 5 oistvtftffl y x>v 5 a 
[ 0 1 6 7 ] :«S2^»4« > $fe&«t*t 

1 6ftfcJ<0iE8»tt£: t,Ttf)1»iea& 1 &m<r)m&z'nfr 



[0168] *2<0»l(KO»T1*s 3fK«a^-y H 2 
Ji. *EPQ-CSrf*l6ltBf«Eai^t»ilL!ta. Ett 
«*9 0±«r*©PT«t*mfc:»IW-* (JST. ^3 

?ffl/X/H3«#/X^3a, 3b, 3c, 3d*>t> 

m;x)i>4 a^hiiKBm^m,^ti. vtwtm/x 

im 5 O^^^ffl y X;U 5 a *><i lift* Jfi $ it 

[O 1 6 9 3 0H cs^-«jiMi. o mmws 

'f y^£OA*<ffi^$ixTV^^-C-*>0. «lS6biS, 

«6cli, TKtt^yy, RJCffi, Ri^a^aA^sn 

[01701010 aVH 1 1 OUMHTIi. 3 
•y h* 2 IfilMfr 9 0 £Etfg LfciWTBlW 

90 waw^twwwtw^fcje 

[0171] 4%^>IBIHMI(CfflV^ Z. t <r>X-$ h , 

7 K»#fca < -ttft£fiT^S3iSfti!'Vy H (t=5c^> 

««Sr. H12Cjp*. 012U. 3?ffiftji^7 K2<0 

[ 0 1 7 2 ] 12 1 2 3«ftiB^v K 2 T«. #* 
tt-f y^fflyX/W3a, 3 b, 3 c, 3 d 4: . RJKBJJ! 
yX/l/4a. 4bk$-, ^Tffi^l^lC-^KCiEBLT^ 
4. ^T, HI 2K5rf 3«fta-N>xH2 0yX;l/ffi 

«±. *tt^ y?st/R{5jSfflyx^S7 k . amiffly 
x;ns5t*>^*. *tt-f y^avRjcafflyx/uas 

7 Mi. mm. 5MfflyX;Ma, -fxnH^ 
ffl/X;l/3a, VHfy^-f y^fflyX;l/3b, y7W 
y^fflyX;U3c, 7yv?4 V7mjX)V3d. RTJf 

mmm j xiva b $• . ; wnBtistts c k s . 
Tktt-f y 7 st/rasffly x^ffl 7 izmih #y x/uo 

dk* { T'#S. 8fe»aEfflyX;Uffi5t:«. ttf*«fflyx 

[0173] (5) *tt-r y?&sm 
JMHWarcfflv^^tt-f y^fflBRflui. 3i£#]k. fffl 
Slxv^y a yfi^F k . *JStt*«K8«k - ^Kk S:^ 
< k t^t«r*. *^HWt=*5^T'f y?SM!ftk 
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X7? -v 7 4 y?1^fa$:Wfcthi><r)b-tZ>. 

ft. fflklf. h"74fy^-f 54 l-v7 

[0174] (tBfiiv;!/^ a vtHP) *fHH'C«^ft 

BP*>. --K'Jv-a^SrV^. 
r iailx-7;uiy 3 yft?j tiff 4 KIWtt?'* 

2 yj fcli, jSSEffi*<*T* 0 . tffjeBWffllix-?^ 

yj bltWifihZbifibh. 

[0175] *%ffiXrR"l z tcnxz & . Hffix^/u 

#"0 7?'J/Hgx.x-f;k xf-^y-7' 
^y'xyitfi-^ft;. tf'JT^xy, 7?UoxMJ>U 
-77y'iyM^(i ^nori/yiti^. #tjtf 
U7^y. ,-KUXf-uy. sKUBltt'x/k ;K'J7S 
F . xf-uy-IH&t'-A^atett. tt^fx/w-r? 
'J /UKxxr^ftfi-^f*:, Xli^'J 7 y ? y&k' £ W 
S.rktfT&l.. *^t'fflv^ffifl|x-7/i/y' 3 y&7 

yX.li#V7 > J)l>Ti> : %L<teX , JTV>l'7$.y<?>m 
[0176] fflBlx-7/^'H yfi^$r£A,T'3:&tSfltx 

v^y 3 y^fiisisffifflau . m i < urnmr. j 

0 #4 L < it 2 5 °CWT, ft t, #4 t < ti 2 O'CWTT" 
* £ . fflBlxvyWy' 3 y^«|«*SiftWTTtf 3 C A< 

[ 0 1 7 7 ] 4fc. *|%BK'ffl^l.ffifl|X-7;Uyg y<?) 

fc£ffitt»«fcfc*Oift»»Taj»Lfc«t. 
Wmx^/Ui/' a y <o«Mil«Ja±K:»iJ»-f * - 1 T'W 

<xjtE»jK*srffitt»««r t'co-mmx-m Itzmz . 
t x\ *wnizm^x®&js.m8Lm K mm±cr>®mz. 



[0 178] ZZX\ rftftftlHtaigj fc«, fflHlx? 
a ytt^Sr^tC^ftS-frTflJfefifcWIIlx-?^^ a 

jet. ffln^i'j''3vew5x^ 

ti 1 0rWTT'&l>C>A ! ff4 U\ 
[0179] ffllixv;l/^a yfitf) rgStttj bit, 

ymmt L£*§"&t, ;«*tti7/^'3 yo*fK# 

t*. :5U r>iJBtttj ffiBgx^^ayJr**^!, 
7Ktt-f y 7 fBJftMi . *X»i*ttW»?8ffl 5: ^ $ € & 

t ®tf £ fMM £ ffl o . ^ ^t J: o T - KfflStt&UW* 

[0180] ffi8lxv;Uy a yS^oaSjBUi. -f 

li8ia%ia±T*&. -J-LTfflBixv/i/j/sy^ 
tt. «fi«t*f LT , ^MMitXlffi I < it 1 - 2 0 
OicH. Mlcif4L<iS2-l 0(7)ISHt'#*$ni> o 
[ 0 1 8 1 ] itz, ^BIX-7/Uv a ytt^>tt^Stt 1 

0 0nmSSOT*W4t<. J: Off* L<t±5-8 0 
nmSBtC**. 

[0182] WK'ffl^&jffUxv^y's yft^Fli. 

^BLmzGt&ztm&iw jwwwui. ff^L 

v^Blx-7/uy'3y?i^(±. f^o. iai%<o*ttx 
7;Uy'a y 3^1h , 1 m o 1 / 1 tfOrlJg^Zffl^Stfi 
*«f« 1 Sftt S:«ttS*fcfc * s iS«7 0 0 n mOjfc 
<7)jSii*A%W€w 5 0 % t =5: l> (WW 1 1 x 1 0 < # 
JUT (ff4L<(ilx 1 0 3 ^WT, J:0ff4L<(S 
1x102 WXT ) ) fc =5rl> <k 3 ^rZfflS^Hffi fc <r>Kfc 
itZGt&hcoX'bh. ffiBlxv/l/y'ay^W. Zfffi 

^-a^r * y k ««w s t sic l t » aft z±i m&om 

toTSIg-f*. iiT. Zil^JS-f^yi: LTti, C 
a2*. Cu2», N i 2', Mg2*, Zn2'.XIiB 
z^tmfbZttfX'*. Ztlbm£Bf8.tZ&4* 
ytlXli. CI' . N03 - , I - . B r- . C 

1 03 - X(iCH 3 COO" tmflZk.tfVt<i>. Z 

ya^**tff y^ffl)SW±- a^jftasn/cf y^y 
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if j X)vrv- v i x < m h i . *<oisiw v ? iS^fR 

4fco*£&*ij.££W-f 4. illivi^'j ytt^tt. 
fit*** 1 0fil%T'*&:#i*$-£/:*ttxv^x3 
y«0r7oy (Sttflffi) *±TO«IMi*«7 0' fclt 
U\ SEC. ffllgxv/Ui/ayfi? 

>-'3^WiAf, 40x10-3 N/m (4 0dy 
ne/cm. 20°C) ) KXkX'hhZbififtt U*. ± 

4. 

C 0 1 8 3 ] :w»ffiI7^y'a yfiff*ffiO» 

»<?>ni t«Hj« t>*t*. 

[0184] *»WffflV^*««|X'7;U5;s 
;» /U.-tf 4f yyus Sr W-T I. b'::/l#4flcC E&jfct 4 

fliits: i-i ^-om^mzM^^i 

tttf-y v-tf)fi|J8CJ: 0 , 7X/U7V- HStffiAM >7 

OM*4.r n±tf}£5i!tt£J: *)ft±ZithZ 

£* { T'#4, 

C0185] fflltx^/l/i/g yfi^F t LXlt. 

mi><r>zmmizttf?zi>. ormbtti 
* m tf x x ; t £ 4 n r >- x /mm £ & wit 

£**t4. %.->X. xx;U»*«3T<WSr^t»«L 
T ^4 <b"f . a 7»<G-S£«JI LTU4 i 

Turtle K^-f >&fc'£^#tT^4i<7)T'&oTi> 
i^o sEC 3rgSt^x;i/S?<o+rat, sgCioHB 
Oh. 31fiLh«SHa»t»o 
{jCOXh-oXhX^\ 

[0186] ^mttm^iamx^uifa ytt^a. 

3 7$ tfxawf i/» £ ff* 4 9. y- x /U§S# 

z b * U * . x?k* i^a t ^ /w,t?* fc WS^ 

x x ;HR t C#8f LX #£3 * 6 . *Xli**ttff M» 
$<t»C «fc 0 . tSUx-?/^' 3 yft?[3]±#£- L . 

mmizmEMtz^xmti. zmzx^x, 37 



Stox-K* ^ t i, x /HflM);* ;u m i,)v& b iffi& I 

t. ®mmt:mf&t&. ztuzx*). 
^xasrw-ti^ttwf^/mafr^i 1-1 oa 

t^a^ftffs*, «ft«taaiiiu*<i:fc3MWt* 

[0187] *«BBTffl^4»8ixvyi/i/' 3 yftfll. 
^»co?Ub*^c i oTf#4.r fc * J T'^ 4 . irtcbh, 

mRWimZ&&2i£tz7l<#bz}i^X?Um£1-& 
Zblz£'?X%Z>ZbtfXZ&. 

[0188] T-miv->\,m&#b ix it. -mmz% 
flai^T«fflSit4r^y;i«x^T/i'***ia. 

^U/HSx^r;m*f«l. ^#)Kf'-;l,mM(*«. f 
*4<*«^W4Ci:* ? T'#4. Kt:, Mft(5iJt Lt 

li, >f-;P7^yu-h. xf-^7^yu-h, ^fyr 
Dt/ur^yi^-s, n-y^/ur^yu-h, 477* 
■?-;ur^yu- n-7S;u7^yi^-h. -fv7s 

/U7^yu—h, n-M^7^Ul/-h t 2-Xf- 
;U^v/U7^yW-h. 3f^f-^7^yu-h-. rv 
;U7^yi/-h. Hf/^^'JU-h, *7^fi';l' 

7^ y U- h , ^yy>7? y U- h . Xti/'J yyl 
7?'JI/- f«7?'J;H!i^f/H; 
7 'J U- h . Xf-/M ^ ^ 'J U- h . A 77'D tVM 7 
n-7'r;M^7'J U-h, ^ 77>/M 
^^yu-h, n-7i/W^7 l JU-h > ^775^ 
^^^yu-h. n-My^?7'Jl/-h. 2-X 

:t??T»M??y U-K v^o^Jfx;M^^y 

'J □ - h >j x<i^< ??'Jo-b y ;U^c7) b- yu> 7 
Wfc^te^iJg^b'xyrv. XJ±«ftb--/u. ^<oa 
D7>f$ffta ; xfi/y, 2-^f;i/Xfi/y. b' 
r.;u^;ixxy, t-7'r/^rU'>-, ?o^fl/y, 
t'-^7- 7 X«i b"xy^r 7 ? u y if^SK t' 
-^*IM;Xfl/y, rob'Uy. Xti-f77 , nb- 
Uy. ^^-1^7 Xli?Qnri/ 
y^^'xyjg. h'-;ux-r;U. t'x;^by. X«i 
b'-^bo y F t'x;i/»M(«H«: mf 4 d fc *«T 
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£4. a/Utf**/uatetfS*^***£Jll^4»£ 
U .a isivmSi- 4 TOSft h'-;m*«t<o ttffl 

ft. ^y 'M-ft. 03^B, 7v-/uft. Xlivu 

[0 189] ifc. ±ffiUfcJ:3tc. -hlE^/v-i* 
S£^ffi&:aa§££ZofcU:*rt4gtttt 

*)Wfc LTti. tfyx^yy^y 3-/1^7? >Jty- 
K HJxf-yyy'y3-/l'y'7y'yy-K 1,3- 
/fl/X/'J a-)WJ77<) V- K 1, 6-/fl/y 

3-/1^7? yy-K l, 6- A ^tyy*-/i' 
y"7? 'J y— h . ^tf^y^/Uy'y 3-;uy*7y- y y- 
K l. yy3f-;^7? yu-K tfyrn 

t'yy/y 3-/Uv7y , y U-K 2, 2' -b'X(4 
'Joif->roh'adr>-7x-;U) 7DAV, 2. 
2' -t'X (4-T^UaJr->i/Xh^f->7x-^) 7* 
DA'y. fWy'r^'Jlz-M^I; hU^f-o-^r 
o A-y h y y 7 y y- h , |> ij * ^a-/Ux? y HJ 7 

%?)bV77V\s-Mk&1fa ; y'b'J^fn-^f h7 
7y ,| jy-K r h^^f-o-yu^^yr h^7^ 'Jb 
-K ^I'J^'J l--/yf K57? yy-h^Or 

tr; 'j y- hk^w; y y- nt£tt ; xf-y 

y/'J rJ-n-yV^yu-K yXfi/y/D3-;l/ 
'J* 9 7 y y— K b yxf-y y 'j a ^ ? ? y 
y-K ^'jxf-uy^ya-^y^^^yy-h, 

1. 3-7>yy7'l)3-/l.y;<;?7>Jlx-K 1, 4 
-7'^ixy/'j3-^yx^^'jy-h. i, 6-^* 
■V'sist-fris* ?s"J V— b . ^Tf^y^/U/'J 3- 

/uy\* ? 7 y i/- h » y'7'o try y^y a—iwJtf? 
y y - I- . rf? y 7* q e y y 7 y a -ii> a* 9 7 y y- 
K ^>j7'f-vy/yn-/Pv>^^ 'j y-K 2, 
2' -t'7 (4-^^7 , Ja J fyy'xhdfy7x^;i-) 
roA'y, m<ni/*97Vv-b\l&ifa\ b'J^^a- 
)vmny hy*?;?'jy-K h'J^fD-^x^y 
bV*j>7Vls-b&<?>bV*?i>V ls-bit£fyl : ^ 
^yyh"x7^yyU75 F. y't-zyALy-tfy^tf 4 
<r£tfT'*4. 

[0 190] Etc. ±IE*t*tjDiT. 771^7 5 

{=6pej$SttS:l*I±S€ii 4. 77 y^7S 

KacOMt LTtt. 77y;U75FRtfN. N ' -V* 
ftV7 7 'J ;U7 5 H Sr*W & Z t A { T"£ 6 . i . *» 



yy-K 2-th'Ddfyrnh , ;U7^yu-b. 2- 

rot:;M ? ? y y- h Jiifs z t tfx-t , ztih* 
m&xiizm&±m-& Lxm-rhz t 4 . 

[0191] 37vx^ffl5t<7)^Iix-7;uy 3 y 

£&£KJ:oTSitt4.ri:a<T*#4. Witf. ttflM 1 
4-760 04#^«fBI!*SiiTV^4*1£(Cj:o-CK 

[0192]^^. ±ie^37gl5 / \^x^ya<7)^A 
tt. x#*y3££Wtl>Wat*x;U*j^fcl.T. / 

uyy^^yu—F. ^yyy'/M^^y y-h. 7 

•J ;W^y y y;WX-T;^^fitc0^lgfth"x;l-mi;f*:i: 
M1dLT3 7S^ Sr MHt * Rtexawp y-fb^^ J 

[0 193] ?L^k*^IR{cfl6fflS*i4BB*WiJ, 

tfffiffltSdfc^T'^*. 

[0194] sW|WCffl^**tt-f y^««»fci3Vi 

■c, «x7^y 3 yfi^iWi^t LT-f y^ffi^tt 
/py'g y^Sr^tr^tS:^-*. ^'j7-x?/i.y 3 yco 

[0195] *mft-m^hiR$ L^mm^DVita v 

T?Lflai^t&; t J: ->Tt#4 i 4 . 

tf, 7 9 y ; wfifflliXtt xf - y y - 7 ? y ;u»»ll6<ox 

•7;uy 3 y(i. (^^) 7^y;Hsx^f;U. Xti 

7) 7?y/U&XXT/U&tfXf-U>-&, ffffivStt»lfc 

1 1 C*+ T- ^S-^ S * 4 Z t K J: o x ® 4 i t # f 

#4. wiA^hffBiiSffitij^oa^^M^ii. a»i 

000 : 1-10 : 1 SSfct **)#»* Ll\ #ffivS 

ztizw. m i^Mt ixii7-*y&>tmm$i 
mm. Kxv-^y-tiVux/b^yft^Fy^A. ? 
vvntitf- b y >7A N ,^y ^df-yxf-yy7/i-^x- 

r^t^x-h^y^x^AfS&i:') . INtytt 
#ffivS14S>] (Mitf. ^'J^^fyXfi/yT/K^x- 
r^. ^y?r^yxf-yy7^/uxxT^. ^y^^ 

yxfl/y yBliXf;K ^ 'J t^f yxf- 
yy7yi/^f;U7xxyi/x-r^, ^J^yxfi/yr 
^;u7Sy. ^yjj-^yxf-iyy7/^;U75 Ffc 
t' ) * W 4 C * . Z tl h Sr m«!T'X(iZaW± 
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a-iu < yY, 4 /-;U8 2. 1 

04, 440. 465. RX/4S5 (IrVfft&Air Prod 
ucts and Chemicals Inc. $50 ) Zft^hZ b t^Tltf 

Aft. 

[ 0 1 9 6 ] ifc. #ftffij£#i: LTWfflli4:*f:W«I 
1Slill0 0S*«t*tLT*<SP*L<{±6 0-4 
OOfiSSU. J;0*fiL<(±1 0 0-2 0 0a4gR^® 

[0197] £<owiMi. m^mtmmmti 

[ 0 1 9 8 ] if i Lv W y^Mlli. «i7;ky 3 

[0199] *^mmmwmm<?>mmt it 

^j/^iWk TK'Jxf-n^T? y;HL xfuy- 

iJ7?ynx MJ/k +''Jpltt"-;P, sfry t'x/l/7-fe 

ItKt'X/u - 7? ij^itg^, »ffctr-/Hlf||S % s|f 'J 
>? u * > . d y'yi^f^JWS -r fc tfrt ft 
fi4> KKS$ iift t <o?i±$rv \ 
[02 00] fi^^iOjft^rfflttWIIBOAtWIfc IT 

x ? y y 7 >y ? Wft z b ft . 
[020 1 ] IM&ftZm&timUxWJayk L 

t. i>»^tmgx-7^v 3 ytmwhz t ^mTfo 

9, Witf. 1MMB6 2-14 26*, 111^3-5 6 
5 7 3^-. 8Bfl¥3-7 9 6 78-5h #$¥3-1 6 0 
0 6 8#, W4 - 1 8 4 6 KiSa<Ol«Blx 

3 ySrfflUft #ft. 
[02 0 2] «3f #?&HflT-ffl^ft7j<tt4 

fet-ir^iift*fe». Xli»wfiit^ 
[02 0 3] «fH4WC|»e**l-f , *S«Mflflatttr» 



tt. iKt-f^yat^SftfttJni. 3y?7M 7r 

$ fifc * - #> 7 7 1 7 £ fig ffl t ft z b t<X- # ft . 4 
fc. WM£ffcLTte. 7V1MI (7/U-*, *ittt 
TVW4. «^7V»W. *U-h7»/»Pf$rtf** 

tf ) . %mm® mm. -ytuvr-vm. ^y 
i-y»4. ^yyxiw. 7vh5*y>'K^ 

vjywyym®. *;77vy®mtl . 
10 20 4] mzm^ y? tixmmiiit-xyy' 

7 "/7b. LT(i, ZS-ft:^MONo.2300,No.900,MCF88,N 
o . 33 , No . 40 , No . 45 , No . 52 , MA7 , MA8 , MA100 , No2200B ^ 
3D>-h'rttK<75 Raven5750,Raven5250,Raven500 

0, Raven3500,Ravenl255.Raven700 1?^', + ^-/ h?± 
KORegal 400R, Regal 330R,Rega 1660R, Mogul L.Monar 
ch700, Monarch 800, Monarch 880, Monarch 900. Mona 
rch 1000, Monarch 1100, Monarch 1300, Monarch 1400 
I?**. Tf-vVtiMcr) Color Black FW1, Color Black F 
W2, Color Black FW2V, Color Black FW18, Color Blac 
k FW200, Color Black S150, Color Black S160, Color 

Black S170, Printex 35, Printex U, Printex V, Pr 
intex 140U, Special Black 6, Special Black 5, Spec 
ial Black4A, Special Black 4 H#fi£ffiT*#ft. -fx 
n-jyUZ&mtlhWmb l/Cli. C.I. Pigment Ye 
How 1, C.I. Pigment Yellow 2, C.I. Pigment Yellow 

3, C.I. Pigment Yellow 12, C.I. Pigment Yellow 13, 
C.I. Pigment Yellow 14C, C.I. Pigment Yellow 16 , C. 

1. Pigment Yellow 17, C.I. Pigment Yellow 73, C.I. Pi 
gment Yel low 74, C. I .Pigment Yel low 75, C.I.Pigmen 
t Yellow 83. C.I. Pigment Yellow 93, C.I. Pigment Ye 
llow95, C.I. Pigment Yellow97, C.I. Pigment Yellow 9 
8, C. I. Pigment Yellowl09, C. I . Pigment Yel 1 owl 10, 
C.I. Pigment YellowlH, C.I. Pigment Yellowl28, C.I. 
Pigment Yell owl29, C. I .Pigment Yel lowl51, C.I.Pigm 
ent Yellowl54 f 5f IfSlhKH. ~?*£y 
54 yylZ&mtlhmflb LTlt. C.I. Pigment Red 
5, C.I. Pigment Red 7, C.I. Pigment Red 12, C.I.Pigm 
ent Red 48(Ca), C.I. Pigment Red 48(Mn), C.I.Pigmen 
t Red 57(Ca), C.I. Pigment Red 57:1, C.I. Pigment Re 
d 112, C.I. Pigment Red 122, C.I. Pigment Red 123, 
C.I. Pigment Red 168, C.I. Pigment Red 184, C.I.Pigm 
ent Red 202, C.I. Pi gment Red 209 mtWf&Zbtf 

?■#!>„ v-7w yy-iz&mzti&mnbixte* c.i. 

Pigment Blue 1, C.I. Pigment Blue 2, C.I. Pigment Bl 
ue 3, C.I. Pigment Blue 15:3, C.I. Pigment Blue 15:3 

4, C.I. Pigment Blue 16, C.I. Pigment Blue 22, C.l.P 
igment Blue 60, C.I. Vat Blue 4 , C.I. Vat Blue 605: 
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[020 5] MftOttSM:. 1 0 ju mfilTsW* L < - 
Hfc#*L<ttO. 1/imJaTC**. 
[0206] smt LTJi. HJft)fefl. Kttftf*. 

hustizmtb&wmzmti z t « . 

[0207] «B{i#IWBT*tt«*+C4MR$-a:fc« 

fl#»«k ur-f y^tcaara-f u\ mm 

«fl*ft«tllll(t6«>fcfflv^<iTV^4MWW. W*. 
ttTtStf^ttlPI . XJi*iB*SffiPJfc«Mr & Z b tfxi 

? fflJ&ttO-ftSvSttSi] k I T t SMW & "C* ^ 3 i k ti 

xtt?ztim#¥{iGtozwf& z t a*t-# . tn&ftm 
hLtii, *7i->. ^y. 7;k/$y& 

m^j&lAM ; f^-yitW3-/F« ; 7/l/=¥> 
K&yT^'ylSTnt'yy^y 3-yn^f;k 7/W 
=5ry®hyx?y-;i/7$y, r^yKry^-^A 
^k^/Mfy ; y f-zyfe^n-y., tf/l^ 

yy-f;kfe/H3— t Fo^f i/X^-;l-b;l/D— x 
f-;Uh h'a^y^/Un-y&yco^n-yi^tt&k 
£ Pf I) C k #T' £ S . 35fc . JS4H=#ia**)#i L l( > 
Rfc L T TititWl £ Wf h Z k A { T'£ , jK'J h* 

-rt,7/U3-/WJL tfrytx/U^oy Fy», ;t?'J7? 

u/ns. r^u/i/K-r^'j^-Mi/^fi^*. 7? 

'J 'J <*7J*-T9 'J IV- b V /U&S£tt, PKt- 
y;i/»x*^*fi£*. 7? y/H»-77 y 
iv®3iXT)i&g.-£W%Z<r)7? U/^SUS ; x^y 
-7?y/HS8**£tt, xf-uy-^^^y^ftfi^ 
ft. x^yy-y^y^ig^^y^&xxf-yU&g 
y^yy-a-yf-/uxf-yy-77y^l&*S 
y.f-yy-a-yf-/ux?-yy-7?y/HS-7 
7 y;i/gp:xT/u&S£#&k*ox?-y y-77 y/HS 
II: yf-yy-vw yi0tfi-£#, yf-yy-i^-? 
y^y8?£fi£f*. t-/w-7 ?yy- 77 y;wi&fta 

Kt'x/u-xf-uyita^, »»t-/U-«BM»t- 
;bxf- y y£t-£fls:. gf^fx^-vy-f ygiAfii' 

;U-7^ 'J;U»ftfi^ft*if^iH»t*x;|,5Rftfi^#& 
.Ik £*1&0>4>"C. » 

[ 0 2 0 8 ] A >?ffl£!ftte;fett$*fcJW«0£*i-»i. 
0. 5-2 5fift«8JS*«ffiL<. J; D*fi L<t±2 
~1 SM^gST**. 



[0209] <*. *tgttW«»tt. &tffltJ<7)l£»» * 

[0210] C <0*}gttW«SF«EJi. mt< liffi&A 
#Mf'JT'*>y. *0#iLvWkLTU:. y?y- 
/k x?y-/k n-7*nt*;U7/U3-;U. iso-r 
ntVU7;U3-^, n-7';?y-;k sec-^/- 
/k tert-^y-;k i s o -7? y— >k n- 

[ 0 2 1 1 ] *fc. *fHBTttffl-f**tt-f V9Wm 

4Lv^. *»jft*«»Jfl0PJ«»4L^MkLT{i. x^- 
yy^U=j-;U, v-'x^-i^y^ ij 3-;k h'jx^-yy 
/'j3-;k ^'Jxf-yy^'u^-yk ^'JTotuy 
^'J3-;k rofl/y/'ja-zk /^U-y/'jn- 
;k l, 2. 6-^*ifykj7)--;k f-^-^yn- 
;k ^yl/>7''J3-/k ^U-fe'jy. h'jyf-n- 

y-f ;Px— f ;k yxf- y y / y a - 
/i/-ty^f-;wx-f/k yifi/y/y^-^/xf 

/l/X— f;k yxf 1/ > / 'J 3-M 7 /f /H-f 
/k Mlxf-xyy^yn-^y^-fyux—f^k h 
ijxf-yyyy 3-;i/tyxf;n-f;k h 'Jxfu 
y/l)3-;^yyf-;ux— r;U^k'^«7yU3-;u 
«07;Wdf^x-r;H® : JS*, 2 - t'n y Hy n -y 
f-^-2-foy h*y, i, 3-yyf-^-2-^ 
V y yv y . h y x^ y-;u7 s y=Sr k***»f & i k * ? 

[02i2] c^ffcgjjsw* 1 8 o'cvxt^mm 
mmnmw* 1 s o-ciai^K^tt 

14 $rfts#s*i»i-§ y ?ffljftwa«si3W-4 i k 

ic> ^y?y*x"/Me^atcfcv%T(i. ep^* 
t KtiEp^^Slr^SSttMflcyX/kCOBiSi 

[0213] 1 8 onuLt^m^mmmm 

b UTJi. Xfuy/'J : 1 9 7'C : JilT 

jgMrt«8l^?r*t) , 7oeuy/'j3-;l< (187 
•c) , yxf-yy^y zi-iv ( 24 5*c) . ^.y^y^- 
yy^-y 3-;u< 2 4 2"C) . h yy^-yyyy v-iv 

( 2 1 4"C) . 2-7'ry- 1 , A- : J*-)V (235 
•C) . 2-xf-;U-l, 3-^-9-yvJf- ;K 2 4 3 
•C) . 2-yf-;U-2, 4 — ^?y^-iK197 
•C) . N-yf-;U-2-foy F> (202*0 . 1. 
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1- i s*+)\,-2-A 5^/yi/7y ( 2 5 7-2 6 0 
•C) . 2-tTo'J V> (24 5*0 . /'J-fe'JV (29 
0*0 . h 'j7"oh 0 b-y^'U n-yuty^f-yi^x-r^ 
(24 3'C) . y"7ntl/y7'iJ3-Myif;^iJ 
3-/U ( 1 9 8V) . y'7ofl/y/'j3-My^f 

/ux— f/u ( 1 9 era . >-'rofu-y/'j3-/u ( 2 

3 20 . Hjxf-ky^'jn^/^f-yux-r^ 
( 2 4 90 . rb7ify^'J3-;l/ (3 27 

*C) . hVxj-lsyfVa-il- ( 288°0 , yifl/ 
>?*'J 3-;^/7>;UX— f/P ( 2 3 00 , v'Xf- 
U-y/'j3-yU^yx^x-f/K2 0 2*C) . yl 
fuy/u^-wy^wi-f^ ( 1 9 40 £3* 
Jfidfctf-C***. »jjS**2 0 0X:tUi-C*6fcWA»» 

4 I- n . d ft *»tt*«»«Bi*j!fcXli 2 «kLLate 

[0214] ^i^J<?§ttWti»)£#*(i, -fy; 

fflrtfctO^MfcttLT. #4L<ti0. 5-4 Off 
%ft£T'£) 9 . t >)#4L<(i2-2 0M%T'£>l>. 
[ 0 2 1 5 ] # 4 L^BttKiiitf, *fSBBffflV^ix 

zuf/xtt7/p*vittw*£#& d t #T"# i> . 

tz. E.®7i>k*M-it7/lA<Jcr)mnt,i. AvimSL 
^4^if fe#&t/ffiI|x-?/l^ 3 V9*?X'<F) 

[0216] mmit LT<i, jhhsl ztsa. *y ^ 

HZiL<i,±?)Va-x^ -?yy-x. 7/I/? 

Utf-T.. *i/D-X s 77bV-^., #77 
b-X. 7/1/ K^K. ^i/h- /P. (V/Hcyb) . 
-7/l-b-T.. tot'^-X, X?D-X, 
hl/Ao-x. v/Ubb'./?r-X. $r£'£$(f&di:A< 
T"**. ddt". 3Mlt»fcttffi«0«£**L. 7/W? 
>"&, a-y^of^b'Jy. •fc/UD-X^rif 

>t. dftfcO«»<Oi8*f*i: tT(i. WELfeSBItfMl 
7C«[ (fflitf, »7/l/3-/KHRsCH0CH 2 (C 
HOH) n CH 2 OH (ZZX\ ntt 2 - 5<0§&£Sl 
t) faSilft] - ttftK (PRtf. 7iH*>«, 
. 7$/SS, 

6. »K«7/u3-/k6«jaP4L<. mmtixit-?^ 
f-h-/k y/ut-yhiriffeWftikjft'T**. da 
b f«««Dt li 0 . 1-40 fil%gj£tfjff 4 L < . 
J: 0 ft 4 L < « 1 - 3 0 fiJI %m%X'b b . 
tO 2 1 7] E®7$y<omt LTtt. b'jyf-/U7$ 
>-. Mjxt^rsy, Mjx^y-^rsy, >-'yf- 
yux^y-yi/TSy. yx^/ux^y-n/rsy. MJ 
-< yrDV-^rsy. 7^;u^'x^y-;u7 5>-i? 
Sr W & d t #T' » & . dfl LX ffiffi 
-n.dfctfT&S. dfL4>H«75y<0/f yj?ffl«^ 



wasjiuui . o . i-io gajsgjKtfjffi l < . i o 

#4L<fiO. 5-5H%tfc^. 

[0218] *Kft7/P* 'JOMfc LT<i. ?mitti 'J 
>7A. 7k$Hfc-fb'J r 7A. *iMk'J^Ai*{f4dl: 
£ . f <7)^SP4ti 0 . 0 1-5 SSXSSjW* L 
<. ck0if4L<{iO. 0 5-3MX8«tft4. 

[0219] 7^vB«**«)if 4 UWi: LTti. 
7/^y»7/P*'JA«8 (Witf, -fb'J^AJg, * 

•JtfAffl) . 7;^y»fir»ffl (Mitf, bUx^y- 
/i/r$ytg) . 7/^yit7y ; &x^i 1 ,iS. 9&Pfl> 

d t tfx'% h . z<7) 7>vz >mmw?> j>? as&w^ 
nmam. ft 4 1 < no . oi-i a*%g*r*> 

0, iO»4L<iiO. 0 5-0. 5ttft%SJST* 
I). 

[0220] 7;^>i!S#ft^»tJ: 0 *«F $rH« 
* { # ^il 5 a*HBB«Ttt*(» W . Rffi?S(c#tt7 & # 

a y?mfm<*><D7;i>*rymmfotRm 

0*£*4<(£ttSii & d t (cSHt l>t^i:#x^ixl». 
[022 1 ] *fcBBT'fflv>M v?fflfi£aiUL Steffi 
Sttffl^#*t-|»Ci:* { T-#l>„ ffSRSttJWWiJIi: LX 
12. JJELfcffilSx-7/Pv'g yeTFo|«S!KfcoTfflv^ 
fcff ffiJSttff J R-O t «0 jff 3i tcffl ^ S d t tfX' # 

[0222] fiS#^tt^(6l±$*l>^C. 

tf/xiiiw*»ww»tattirt*ii: tTTtt-cft*. 

[0223] ( 6 ) £JS$ 

WB. jK'J75y. X«--KU75VBW*«:W6dt 

[0224] Risaitfflv^d i tfx-% bzimm&t 

a2 + ,Cu2 \ Ni^, Mg2 + , Zn2 f , B 
a 2 + ^t'COIlffi^E-f^-y. A 1 3 + , Fe3 + , C 
r 3 + ^fc'iOZffi^JS^ *>£mf h d fc & . HI 
4*yblXl±. C 1 " . N03 - , Br-.C 

1 03 - . &i/ch 3 coo- zb'tmf&zbtfxz 
b. 

[0 2 2 5] fc 0*>tt. Ca? + X«iMg2 + iOtSfiE 

[0226] dilt#fli&«SWRiBfa+KtJft4iftSE 
E^S-f 4 d b WCS htK if 4 L < tt 0 . 1-4 01 
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[0227] Kmm&$;&tihf>m&&Mz. ~m&± 

[0 2 28] ZZX'. tM'#y&M*ylts #&L<li 
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